This study identified predictors of parents' and school principals' perceptions of the impact of a Western Australian school food policy. An initial qualitative phase involving focus groups with parents and interviews with school principals, teachers, canteen managers and Parents & Citizens Committee members provided general feedback on the policy and identified various factors that appeared to be related to its successful implementation. In the following quantitative phase of the study, 1200 parents responded to a telephone questionnaire and 310 principals responded to an internet-based questionnaire. The primary outcome variables were, respectively, the extent to which parents reported that their children's diets were healthier as a result of the policy, and the extent to which principals reported that their schools complied with the policy. Logistic regression models were generated for the parent and principal samples. Those parents reporting that their children's diets were healthier were more likely to agree that the policy reflected their beliefs and their children's dietary needs and preferences, that their child talked about the traffic light food classification system and that this system influenced their food choices in the supermarket. Those principals reporting full compliance with the policy were more likely to agree that implementing the policy was not overly difficult. Specific factors facilitating school compliance were canteen manager training and conducive kitchen setup. Provision of appropriate information and training prior to implementation may assist schools in implementing new food policies, thereby enhancing their impact beyond the school environment.
INTRODUCTION
As is the case in many countries, Australia is experiencing an obesity epidemic. Currently, 62% of adults and 25% of children are classified as either overweight or obese (ABS, 2008 (ABS, , 2009a . Preventing child obesity is considered to be the most promising method of addressing the obesity epidemic given the difficulties associated with treating obesity once it is established and the tendency for children's weight status to follow them into adulthood (Serdula et al., 1993; Katan, 2009) . Food preferences later in life are reflective of eating behaviors learned in childhood, making childhood the most effective time to make dietary changes (Campbell and Crawford, 2001) . In recognition of this, weight control among children has been designated a national health priority by the Australian Government (Commonwealth of Australia, 2003) .
Most efforts to combat obesity have primarily focused on individuals' decision-making processes and how they can be altered to achieve desirable weight outcomes (Booth et al., 2001; Alvaro et al., 2011) . Meta-analyses show that such 'downstream' interventions have had limited success among both adults and children McGovern et al., 2008; Wu et al., 2009; Witham and Avenell, 2010) . 'Upstream' interventions, such as government policies, that focus on broader environmental factors are increasingly being proposed as more effective means of assisting people in managing their weight (Booth et al., 2001; Sacks et al., 2009) . Such interventions reflect the ecological model of behavior that emphasizes the importance of the environment on the actions of individuals (Bronfenbrenner, 1977) . Unfortunately, few upstream obesity interventions have been evaluated, so there is little guidance for policymakers seeking advice on effective program development and implementation (Lytle and Fulkerson, 2002; Nathan et al., 2005) .
Schools have been nominated as an environment that requires special attention in obesity prevention interventions (Bell and Swinburn, 2005; Epstein et al., 2007; Laurence et al., 2007; Sacks et al., 2009; Taber et al., 2012a,b) . In particular, the school food service has been identified as an important aspect of the school environment that can influence child obesity (Booth et al., 2001; Carter and Swinburn, 2004; Crawley, 2005; Cullen et al., 2006; Miller, 2011) . However, there are few evaluations of policies relating to school food provision, especially outside of the USA. Those that have been conducted have found that multicomponent policies can improve children's intake of fruit and vegetables and other healthy foods (e.g. Foster et al., 2008) , but that the continued supply of competitive foods [defined as those foods that by their very presence decrease the likelihood of a healthy option being selected (Burke, 2002) ] can prevent schools from achieving a healthy menu Woodward-Lopez et al., 2010) .
A major hurdle for public policy-makers contemplating the introduction of upstream interventions in schools is the likely acceptance of the intervention by stakeholders (Nollen et al., 2007) . This highlights the importance of obtaining insight into stakeholders' reactions to school nutrition interventions to assist future intervention development and implementation. The present study investigated parents' and school principals' perceptions of a statewide intervention that was designed to comprehensively modify the food environment in the 699 public (government) schools operating in Western Australia.
Most Australian schools have a canteen that provides students the opportunity to purchase snacks and meals during morning and lunch breaks. In most instances, the cost of the items is not subsidized and a dine-in facility is not provided. It has been estimated that 14% of children use their school's canteen on any one day, and that these children are likely to consume 200 kJ more at school than children only consuming foods brought from home (Bell and Swinburn, 2004) . The 'Healthy Food and Drink Policy' was introduced in 2007 by the West Australian Department of Education and Training (DET) to create healthier food environments in the state's public schools. It features a traffic light system of the kind that has been trialed in various countries and generally found to be more effective than other food labeling systems in conveying information about a food's healthiness (Borgmeier and Westenhoefer, 2009; Kelly et al., 2009) . The policy requires that all foods classified as red (such as fried foods, soft drinks and confectionery) be removed from canteen menus, from distribution in class by school staff as behavioral rewards and from distribution as part of school fundraising and social activities (e.g. school dances, graduation ceremonies and performances). Foods sold or provided must be aligned with the amber or green categories, with the requirement that at least 60% of foods and beverages sold in the canteen are categorized as green. Green category foods include fruit and vegetables, low-fat dairy products and wholemeal bread products. Amber category foods include those items that have nutritional value but higher levels of fat, sugar and/or salt (examples include full-fat dairy products, frozen yoghurt and fruit juices). Canteen manager training was a further element of the policy to ensure that those implementing the policy were aware of its requirements.
The objective of the present study was to identify school principals' perceptions of factors that influenced schools' compliance with the new school nutrition policy and factors related to parents' beliefs about whether their children's diets were healthier as a result of the policy. The dependent variables were principals' reported level of school compliance and parents' assessments of changes to the healthiness of their children's diets. Principals were 318 S. Pettigrew et al. selected as the relevant school stakeholder due to their obligation to provide annual reports to the Government on their school's level of compliance with the policy.
METHODS
The study protocol received ethics clearance from the University of Western Australia Human Research Ethics Committee and involved a multimethod approach as described below.
Qualitative phase
Approximately 12-18 months after its introduction, an initial qualitative phase explored key stakeholders' reactions to the policy. At this stage of the evaluation, it was important to obtain input from multiple stakeholder groups to ensure that all possible variables of relevance were identified. Hence, interviews were conducted with parents, principals, teachers, canteen managers and presidents of school Parents & Citizen (P&C) committees.
Parent focus groups
A social research company was commissioned to recruit six focus groups of parents of children attending primary and secondary government schools (i.e. with children aged 4-12 and 13 -18 years, respectively). Random digit dialing was used to recruit parents residing in metropolitan suburbs exhibiting varying socioeconomic profiles. The Australian Bureau of Statistics' (2001) Socio-Economic Indexes for Areas was used to determine suburb socioeconomic status (SES). Only parents who had children attending a government school for at least 3 years were included to ensure that the focus group participants had experienced the school environment both before and after the introduction of the policy.
Contacted families were able to nominate which parent attended the focus group. A total of 32 parents attended the focus groups, with an average group size of five participants. Reflecting the continuing dominance of mothers as primary care givers (ABS, 2009b) , the focus groups were composed of 27 women and 5 men. To achieve a degree of homogeneity within the groups, they were segmented according to age of child (three of the groups comprised parents of primary school children and the other three groups comprised parents of secondary school children) and SES (two groups of low SES parents, two groups of medium SES parents and two groups of high SES parents).
The focus group discussions were semistructured to allow spontaneous mention of the policy during an initial general conversation about healthy eating at school. Once parents had mentioned the policy, their knowledge of and attitudes toward the policy were discussed, along with any changes they had noticed in their food provision behaviors and their children's food preferences and eating behaviors since its introduction. The focus groups ran for an average of just over 1 h. The group discussions were audio-recorded and subsequently transcribed. The transcriptions were imported into NVivo7 for coding and analysis.
School-based stakeholder interviews
Ten schools were selected from the DET's listing of Western Australian Government schools to represent primary and secondary schools with a range of SES profiles in metropolitan and regional locations. School SES was determined according to the Australian Bureau of Statistics' (2001) Socio-Economic Indexes for Areas. One secondary school had a private company running their canteen, but all other school canteens were operated by P&C committees. The resulting sample was composed of schools that varied according to age of students ( primary, secondary and combined primary/secondary), location (metropolitan and regional), SES of the areas in which they were located (low, medium and high) and the number of days per week the canteen operated.
Once the school principal had given permission for the school to participate in the qualitative phase of the study, she/he nominated specific teachers to participate in the interviews and provided access to the canteen manager and P&C president. In total, 48 school stakeholders were interviewed: 10 school principals; 10 canteen managers; 10 P&C Committee representatives and 18 teachers. Most were interviewed in person on school premises, although representatives from one of the regional schools were interviewed by telephone because of the distance involved. Conducting interviews on school premises allowed the interviewer (the first author) to observe the school canteen and its operations, and hence better understand Predictors of positive outcomes 319 specific canteen issues when they were raised. The topics discussed during the semistructured interviews included stakeholders' knowledge of and attitudes toward the policy, the operational requirements of school canteens, perceptions of the school's compliance with the policy and factors influencing compliance. Interviews with school stakeholders ran for an average of half an hour. The interviews were audio-recorded, including the telephone interviews, and subsequently transcribed. The transcriptions were imported into NVivo7 for coding and analysis.
Summary of major findings
The data from the qualitative phase indicated general acceptance of and support for the policy. Most parents were aware of the policy and considered it appropriate and well implemented at both primary and secondary school levels. Some indicated that their attitude to the policy largely reflected their children's reactions. While these parents expected a certain level of quality and healthiness in the foods provided, of primary concern to them was that their children were happy with the foods on offer. There were several mentions of Jamie Oliver and his efforts to improve school meals in Britain. Some believed that the Western Australian policy was a direct result of the Government wanting to replicate his efforts in the Australian context, and they were highly supportive of this approach. Parents who expressed negative attitudes towards the policy were mainly concerned about reduced parental autonomy.
When discussing the traffic light system of food categorization, parents felt that the system was easy to understand and user-friendly. The information materials disseminated by the DET were viewed as informative and adequately comprehensive. Some parents spontaneously reported using the traffic light system to guide their food choices in supermarkets and their food preparation activities at home (see Pettigrew et al., 2012b) .
School-based stakeholders generally considered the policy to be a natural extension of their school's efforts to teach children about healthy eating. Several P&C representatives and school principals noted that they had wanted to introduce the kinds of changes required by the policy for some time, but had felt that it was not possible due to an expected backlash from parents, students and canteen managers. These interviewees felt that the policy gave them the legitimacy and authority to make changes that would otherwise have been too difficult to initiate. Most school interviewees reported an initial outcry from some students when long-time favorites were removed from the menu, but this was short-lived and had little or no long-term impact on canteen patronage (see Pettigrew et al., 2012a) . Principals suggested that another reason for a smooth transition was the effort made by the school to keep parents informed throughout the process to ensure they understood what was happening. This was achieved by disseminating the DET information materials and including regular messages in the school newsletter.
Quantitative phase Questionnaires
The findings from the qualitative interviews were integrated with factors identified in the literature to develop questionnaire items for parents and principals. The parents' questionnaire focused on items considered relevant to predicting whether or not parents believed that their child's diet was healthier as a result of the new canteen policy. This was measured by: 'Do you think your child has a healthier diet, a less healthy diet or has there been no change since the new canteen policy?' (Response categories: 'healthier, no change, less healthy'). Of note is that the question relating to children's diets was general and did not relate only to their diets at school. The principals' questionnaire focused on items considered relevant to predicting the extent to which the school canteen complied with the new policy, and was measured by: 'Overall, how would you rate your school's compliance with the policy?' (5-point response scale anchored at one end with 'non-compliant', a midpoint-labeled 'semi-compliant' and anchored at the top end with 'fully compliant').
The questionnaire for parents included 22 items covering the following topics relevant to possible predictors: awareness and impact of the traffic light food categorization system; the extent to which the policy reflected parents' views and provided an opportunity to teach children about healthy eating; perceived menu changes; children's perceived reactions to menu changes; awareness of policy requirements for teachers and canteen staff; and satisfaction with the information received about the new policy. Various demographics, such as age, gender, postcode, and number and age of children, were also obtained.
The questionnaire for principals included 44 items covering the following topics: feelings about the policy prior to implementation; impact on canteen items stocked and canteen patronage; beliefs about attitudes of schoolbased stakeholders and staff impacting the implementation; beliefs about difficulty or ease of changing various canteen operational matters; the extent to which the policy was perceived to reflect parents' views; and perceived impact on healthiness of foods at the school. Various school demographics were also obtained, such as number of students, type of school ( primary, secondary, coeducational, single-sex etc.) and location of school (metropolitan, regional).
Survey mode
The parents' questionnaire was administered by professional interviewers using ComputerAssisted Telephone Interviewing. Households were randomly selected from the White Pages directories. Only parents with a child who had attended a government school for at least 3 years were eligible for the interview, and quotas were imposed to ensure equal representation of primary and secondary school families, equal numbers of metropolitan and country respondents and representation of all SES levels.
To assess policy take-up rates across the state, the DET requires school principals to report annually on compliance. Given principals' experience with this form of reporting and their regular interaction with the DET via the Internet, a web-based procedure was considered appropriate and convenient for the principals. The DET sent an e-mail with the questionnaire link to all government school principals asking them to complete the survey. The parents' telephone survey was undertaken in September 2008 and the principals' online survey was available for completion between September 2008 and February 2009.
Analyses
The primary outcome variable for parents was the extent to which they felt their children's diet was healthier since the new canteen policy was introduced. The primary outcome variable for principals was whether or not they reported full compliance. Single factor and adjusted logistic regression analyses were conducted to identify those items that were statistically significant predictors of the respective outcome variables. Descriptive statistics and logistic regressions were obtained using SPSS 18. Significance was set at p , 0.01. For the regression analyses, adjacent response categories were combined for all items where individual cell sizes were small (i.e. n , 20). The results are presented first for parents and then for principals.
RESULTS
Telephone interviews were conducted with 1200 parents, representing a response rate of 68% among eligible households contacted. Of these, 48 reported not having a canteen at their children's schools. The findings below are based on the remaining 1152 respondents. The parent sample consisted of 83% females, with equal representation of metropolitan and country respondents with children at primary school and secondary school. With respect to SES level, 17% came from lower SES areas, 43% from middle and 38% from higher SES areas [as per the Australian Bureau of Statistics' Socio-Economic Indexes for Areas (2001) ]. The parent sample characteristics are shown in Table 1 .
Online questionnaires were completed by 310 principals (44% response rate). Of these, 47 contained incomplete data or their schools did not have a canteen. The analyses below are based on the responses from the remaining 263 principals. Reflecting the distribution of school types, 75% were principals of primary schools and 60% were from the metropolitan area.
Predictors of parents' perceptions of children having a healthier diet
In total, 27% of parents believed that their child had a healthier diet overall since the new canteen policy was introduced. There were no significant differences by SES level, location (metropolitan versus country) or school level ( primary school versus secondary school children), indicating that the new policy has had a similar impact across all household types.
Single factor and adjusted logistic regressions were used to model parents' perceptions of the healthiness of their children's diets since the introduction of the new canteen policy (i.e. healthier diet or not). Parents' single factor Predictors of positive outcomes 321 results are shown in Table 2 . Only items that were statistically significant (,0.01) or near significance (,0.05) are shown in Table 2 . Sixteen items were significant predictors, with the following individual items having the highest odds ratios: a belief that the policy is a good opportunity to teach children about healthy eating; a belief that the policy has led to healthier foods/ menu at school; the traffic light system influencing supermarket purchases; child talking about the traffic light system; better quality items on the menu; children's satisfaction with the menu; satisfaction with information received about the policy and a belief that the policy reflects parents' views on children's diets (ORs all greater than 2.0).
The adjusted model accounted for 28.5% of the variance and confirmed that the variables most strongly and independently related to an increased perceived healthiness of children's diet included the child talking about the traffic light system; the traffic light system influencing supermarket purchases; satisfaction with the information received; the policy reflecting parents' rights to choose their children's food; an improvement in the healthiness, quality and range of items on the menu; children's satisfaction with the menu and a belief that the policy offers a good opportunity to teach children about healthy eating.
Predictors of school principals' perceptions of compliance with the policy Overall, 61% of school-based respondents considered their school to be fully compliant with the new policy. Primary and secondary school principals were equally likely to claim full compliance, but metropolitan principals were significantly more likely than regional schools to claim full compliance (66 versus 52%, p ¼ 0.02).
Single factor and adjusted logistic regressions were used to model principals' reporting of full compliance with the new canteen policy (i.e. fully compliant or not). Table 3 shows the single factor odds ratios regression results only for those variables that were significant ( p , 0.01) or approached significance (,0.05). Only 9 of the 44 variables were significant at 0.05 or less (a further seven items had p values ,0.10). Table 3 shows that the variables most strongly related to being fully compliant were the canteen being healthy prior to the policy; the P&C committee approving all changes to the menu; the policy not being difficult to implement; the kitchen setup facilitating the implementation; prior involvement with StarCap (a previous voluntary food categorization system); training and assistance provided for canteen managers by the DET and the policy not requiring major changes to the menu (all ORs .2.0).
The adjusted model accounted for a substantial 45.2% of the variance. Further variables emerging as significantly and independently related to full compliance were the policy reflecting parents' views; the policy not ignoring parents' rights to choose food they want for their children and the attitude of parents making implementation much easier. 
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DISCUSSION
This study identified those factors considered most important by parents and principals in determining whether the new Western Australian 'Healthy Food and Drink Policy' was successful in improving children's diets and achieving compliance within schools, respectively. Around a quarter (27%) of parents believed that their child had a healthier diet overall since the new canteen policy was introduced. Their assessment of the policy's educative potential and its ability to enhance the healthiness and quality of the foods provided in schools was paramount. Also of importance was the extension of the traffic light food categorization system to parents' shopping behaviors and children's food-related discussions. This transfer of the policy's benefits to home and shopping environments indicates that favorable outcomes from upstream interventions in one context can bleed into other contexts with potentially exponential and synergistic effects. Although children's views were not sought as part of the study, it was apparent that their responses to the policy were considered important by parents. Where parents reported that their children had shown an interest in the traffic light system and were satisfied with the new menu items, they were more likely to report their children's diets are healthier. These outcomes highlight the importance of understanding the knowledge and attitudes of those who will be most affected by a new policy (in this case children) and, where possible, building on their knowledge and preferences during policy development and implementation (Cleland et al., 2004) .
Of particular concern to principals were operational issues relating to policy implementation. Full compliance was markedly higher among those reporting a healthy menu prior to the policy, those who experienced few difficulties during implementation and those with a kitchen setup that was conducive to compliance. These findings reinforce the need to identify barriers to implementation in each school and provide those responsible for implementing policies at school level with the resources necessary to implement the policies (Nollen et al., 2007) . 324 S. Pettigrew et al.
Of importance to both respondent groups was the degree of alignment between the policy and parents' views on appropriate diets for children. Perceiving that the policy supported parents' beliefs increased the likelihood of parents reporting that their children's diets had improved, and compliance levels were higher where principals agreed that the P&C committee approved all menu changes (i.e. the parent body was in control of the specific items provided for sale). This outcome reflects the findings of previous research that has highlighted the importance of parent support and involvement in influencing the success of school-based nutrition initiatives (Krolner et al., 2009 ).
An important consideration in policy development is the information to be provided prior to, during and post implementation (Lefebvre and Flora, 1988) . In this study, parents were more likely to consider their children to have healthier diets after the policy had been implemented if they were satisfied with the information materials disseminated by the DET. Similarly, principals were more likely to report compliance where training and previous involvement with a voluntary food categorization system were considered to have made policy implementation easier.
While there is growing recognition of the value of upstream initiatives in health promotion in general (Smith et al., 2004) , and specifically in relation to providing the environmental support needed to improve their children's diets (Cullen et al., 2006; Moore and Tapper, 2008; Taber et al., 2012a,b) , there is little in the way of guidance for those wishing to implement and assess upstream interventions (Lytle and Fulkerson, 2002; Nathan et al., 2005) . The results of the present study provide an indication of the attributes needed in child obesity upstream interventions if they are to be successful in achieving adoption and acceptance by key stakeholders. However, the study had various limitations that need to be considered in future research. The selection of teacher interviewees by principals, the use of self-report measures and the 44% response rate among principals are likely to have introduced a degree of response bias. To overcome this, future research could include pre and post collection of physiological data to determine whether children's weight status had changed, along with independent audits of school premises to assess compliance. In the absence of such data, it was necessary in the present study to rely on parents' and school representatives' reports of the changes that had taken place in children's diets and school food provision, respectively. Given the focus of the study on identifying those intervention attributes that were considered by key stakeholders to be most important and influential, this approach was considered appropriate.
CONCLUSION
Upstream interventions designed to create environments that are favorable to healthy behaviors can increase the likelihood of individuals making food choices that are more aligned with dietary guidelines. In the case of government policies relating to school food provision, the present study identified several key variables that may contribute to enhanced compliance and greater overall influence on children's diets. It is recommended that future studies include comparison-control groups across a number and variety of schools, with monitored implementation and pre -post comparisons on objective outcomes (e.g. weight, food intake) as a function of degree of implementation. In the interim, this study suggests a number of guidelines for policy development and implementation for governments seeking to create healthier food environments in schools. These include using consistent food categorization systems in schools and other food choice environments, disseminating family-friendly information materials about the policy, and ensuring schools have access to the facilities and expertise needed for full policy implementation.
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